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PROBLEM TO BE SOLVED: To obtain an azo dye being excellent in light fastness and water solubility and giving a 
recording fluid improved in image quality, rapid driability, and storage stability by introducing a specified azo bond 
into each of the structural units of an aromatic amine resin. 

SOLUTION: An azo bond is introduced into each of the structural units of an aromatic amine resin obtained by 
reacting an aromatic amine compound of formula I with a bishalogenomethyl derivative of formula II at 0-130 deg.C 
for 5-40 hr to obtain a polymeric azo dye of formula III. In the formulae, R is H, hydroxy!, amino, carboxyl 
(carboxylate), sulfo (sulfonate), an alkyl, a halogenoalkyl, or an alkoxyl; x is 0-3; A is an optionally substituted 
phenylene, an optionally substituted diphenylene, an optionally substituted diphenyl ether, or an optionally 
substituted naphthylene; D is an azo such as monoazo, disazo, trisazo, tetrakis azo or an amino, provided that at 
least one of them is an azo; z is 0-300; and y=z+2. 
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PROBLEM TO BE SOLVED: To obtain an azo dye being 
excellent in light fastness and water solubility and giving a recording 
fluid improved in image quality, rapid driability, and storage stability 
by introducing a specified azo bond into each of the structural units 
of an aromatic amine resin. 

SOLUTION: An azo bond is introduced into each of the structural 
units of an aromatic amine resin obtained by reacting an aromatic 
amine compound of formula I with a bishalogenomethyl derivative of 
formula II at 0-130°C for 5-40 hr to obtain a polymeric azo dye of 
formula III. In the formulae, R is H, hydroxyl, amino, carboxyl 
(carboxylate), sulfo (sulfonate), an alkyl, a halogenoalkyl, or an 
alkoxyl; x is 0-3; A is an optionally substituted phenylene, an 
optionally substituted diphenylene, an optionally substituted 
diphenyl ether, or an optionally substituted naphthylene; D is an azo 
such as monoazo, disazo, trisazo, tetrakis azo or an amino, 
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>\s) rBS. N— (3*^«4-^/^1f^f^yV^;P) 
rBL N- (3^^(44-7;P*^7V''f^) rK. N 

- (0-t Kn^xf-^) r |g, i-th'ndfv-8 
-7$777^l->'-3. 6-x7^*yB! (OTHBf 
tBSt) , N-7-bf-;PHB!. N-W^HI. N 

- (p-h/PX>-7/l/*X/U) HBt. N- (Ky^-yx 
)^=.)V) HB?. N- {p-?U)VKy*/4)V) HBL 
l-hh'D^f^-8-7$777^^y-3, 5-^*7 
;P*7B! (WTKKtB&-f) . N-7-b*/HCBL 1- 
hHD4fx-8-7$777^U7-5. 7 -i/XlV* 
7iL 1-t Hodfv-7-75777^U7-3. 6 
-y7MyK, l-77h-;W-3. 6-x7/W*7 
Bt. l-77h-;P. 2-77 h-;K NVVB!. LB!, 
GRBL xx7r-Bf. GBf. RK, SBL SSK«*>' 

[ 0 0 2 4 1 Rmmnz t < meistt**** 

1 1.* •y77-t::v77-/PB?£fc£$-tKiH# : f 7'/ 
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%m t ix t, <k \,\ *mvm?TYmm*9m i o o 2 5 ] 

5 yfflltii. TK-ft* ( 3 ) (fl:9 ) T'StSft*. 




CHj-A-HDHz-^-j-CHz-A— CHa-Q (3) 



mi^mm7$>®mbLx\i. mm. -mx 

(3) izts^XRtfykm®?. X)V*>fmttz\tX)V 

z«i0-?O0T\ *FSL<{±1-3 0 0T*S. 
C 0 C 2 6 ] *»»557flM-f «»«ISr 5 Vffl« ( 3 ) 

mm. ^m^\-\2im^mizuwicr ) ^mzx'o 
«ax*4. tzbL m-mttx. -m(4) 

(ftl 0) X'&Zti?>%&1Si7$>tt&®b. HR« 
(R)x 



( 5 ) (ft 1 0 ) T'SJSftS t'7^NDy7*f-/H^tt: 

t*. o~i3o-c-ei~ion$fi)EUE$-e. mzm 

t LX 1 3 0~2 4 0*CT'5~4 OBSfgfStirRJSS-tf-l, 
TJi, UfiHE^ (4 ) h&^it-m; ( 5 ) izxju* 

[0027] 
[ftlO] 

CH a — A— CHa-X <s) 



c±*+» x, Rat/A<i-«5t ( i ) <7)®&kmix' 

[0028] HIS: ( 4 ) T*S*t*3rS»i7 5 Wte 

Vatixa. Anyyif, 7S7S, 

^/U-K>-S5S, xyL-*yKS. xyP*yg£Jg 

ismxmmzixx^x t i v ^r- y >w^> 

<l*. 7-yy. o-WWy>, m-h;M 

x>\ p-WMyV. o-xf-;P7-yy. m-Xf- 
/WTxyy, p-iw-'jy, o -4 770^7 
-IJy, m-' f V7u\Z)V7- x )y. p—fyroe^ 
7-^. o-n-7*ntyl/7xl>y. o-tert- 
TWrxyy. p-tert-Zf^T-'J^. o- 
n-7>^7-yys p-sec-^r-'jy, 
2, 3-*^ys;>, 2, 2. 6-* 

v'Jx'V, 3, 3. 5-*is» s J>. 

2- **}-)V-3-m-)\,7-V>. 2-^f-;l/-4— f 
VTatA^xyi^ 2. 6->?xf-/P7xyy. 2- 
lf^-5-te rt-7f-/P7xyy. 2, 4-iM 

vrnt/prxy^, o-hy7/M-n*-wxy 

n^f-zurxyy. 4-;DD7- l jy < 4-7n*7 
-'J^. 4-7;M-a7xy>\ 3-^DnrxDv, 

3- 7o^7x'Jy. 3. 4-^7007-^. 3- 
^DD-o-WMy'y. 3-?DD-p-h;My 
y. o-7S/7i/-;k m-75y7iy-/k P 



-7577x7-/k 2-7$7-4-7^V-;k 4 
-7$y-2-t e r t -7>/P7x7-;k 2-75 
71. 3-W/l^y. 4-75 7-1, 3-lsY)Uz/ 
y. 2-7Sy/WKn^x 2-^h^f^7xy 
3-Xh*is7-Vy. 4-^hJfy7-'Jy. 2 

-4 y/D^^-'jy. 2. 4-i"VM-v7xy 

V, o-7x-Uyy7i>'. m-7x-Uyy75 
y. p-7x-l<y : J7iy. 2. 4-^757x?-/U 
O-tV. 2, 6-v7$7xf-/Ky-fc*>\ 2, 4- 
v757>f yrntf;l^y-fe>, 2. 4->-'7$7-t 
ert-rf/K^X 2, 6 -v7S7- t e r t 

frft£?Wi7x>jy, hMyVK. hy7/M-n*f- 
/P7xyyjrc&*. 

[0029] H&5C ( 5 ) tfXAn*V.Xf- 
^ffi**fcLT«. a. a' -^DD-o- 

%i/Vy. a, a' — i/^att-m-^i^Vy. or, 
or* -y?DD-p-ifyUy, or, a' -yVDt- 
o-^rvP-y. a, a" -v7*n*-m-*^t^ 
a, a' -yVot-p-^yuk a, a' -v'7/P 
iSU-o-^l/^y^ or. or' -i^7^D-m-df 
Uy, a. a' -^7/PJfo-p-df^U> s a, a' 
-y'3-H-o-Jfyky, a. a' -->*3-H-m- 
^•xl^V. a. a' -^'3-H-p-df^y. 4, 
4' -t'7. (7no^f-;|/) y'7x^U-f/l'. 4, 
4' -h'x (;oo^f;K ^7x-yk 2. 6-t'x 



!(7) 000-186227 (P2000-18JL8 



i-79ls>^ 4.4' -fx (7v* 
Xf-lV) y*7x-^X- f/K 4. 4' -h'X (^o^ 
*f-)V) ! J7x=.ll>. 2. 6-h*X cm****) ± 
VfVV^ 4.4" -t'X (7JM-nj(?7U) 'Jy X - 
;UX— r/k 4. 4', -b'X (7)V*VX1-)V) y'7i 
4. 4* -t*X (3-H^f-;P) y'7i^H- 
t^K 4. 4' -h'x (3-H^f-;i/) y7x;;K 
a, a' -y?OD-2-^f;l'-p-^-/l/>' > a, 
a' -•/*;nn-3-^f;l'-m-4fy|/y, a, a' 
-v?no-2. S-S^Xf-^-p-dfi^y. a. 
a' -i/Vo^-2. 5-^f-;P-p-^rv.VV N a, 
a' -y7DD-2. 

y. a, a' -V9un-2, 4- s J**)V-\. 5- 
^£WS.ri:A<r§£. Zl\t><?)* 
T&m%'(t-&mi. a, f.' -V?w-p-* : s\sy 

[0030] *^Bj!t'fifflt i»^#kt s ymmt. % 

-IfC'. — (3) CrfcJtS z*<0tf>i>0D£ 

t -f & iKfl-^fttsiHA* a> . z # 3 o o gg* rw 

WFt^SmtX'^MSi^kmh Z b *<f# S . 

[0031] iwmnms&T/JHmt* imtzm 
mm. wassf'rmwmtmik»i .135 

-234H. 579~672Ju »3$7^1 5B 
5JKRfr. (») fi8BJBSff(caEtto*i6fc:*t"r, ii 

*-yT'J >^S^^fc^T, 7 5 yjftftft&lr^ >yT 

[0032] TVi] >/TV >7RI&7)7 $. y&ftb IX 
JH^S*§£. HRjC ( 3 ) X-$kZtl&1£GtoZ y'rVft 

>v77-&fttLxm^&®£. mi<o%%& 

Tzyit&faZiSTYitL. -®& ( 3 ) •C^Sfll.fl: 

h 7*x7vm<7)TYj(m\\i. mn<r>7V* «y r y v 
T'Rfo&mm-tzbX'W&ztiz. mtu* 

(2) lZti^Xn = 0(Oi$r£. HR« (3) X'mtlZ 
fi£BE+0-3 0X:T-SiiK^hl»'>X>^ffl^ 
Ti^/fcU SSK 2 <Dtj",7y-biEJ&0-3 0 
*C. fflV^^-y7-7-tJStpH3-5J>SV^±pH5 

- 1 o oEffl-crt ••/ r y lx . * / rystfTia- 

[0033] -N = N-K 2 (6) 
-fil^ ( 2 ) KfeWC n= 10$£. £-f. HB 

a (3) x-mtint&toz. sm.*o-3o-cx-w® 



-fciaKO-SOX:. #-y7*7-(;:£tpH3~5fcS 

niipHs-ioo&B-e^-yTyyyu */7ys 
^Tie-flsst ( 7 ) -c^sftsfc^ftSrSBt-ra. 

— N = N— Kj (7) 

OWC. */7y2tfHK3S ( 7 ) T'^$ftSft£133£ 

&*no£& . mi «f . 0-30 -ex-San^ h y 

0-3 OX:. *-yT7-t{CtpH3~5J)I.VMipH 
5~10<OicH-C-*-y7-y^t'C, ^X7VS*«Tie 

-aw (8) -c«$*i*fl:*ftSr«at6cfc*^* 

-N = N-K, -N = N-K 2 (8) 

Ml:. n = 2T , *&hyxrV^%. n = 3T'*l>T 

t humctv* y r y >y$:^ o mz b x-m&tz z 
mwt&%&9ti&rs zbffx'ti. 

1 0 0 3 4 ] *l!WCte«-f 435WKr 5 

ti£&ixmn.<r)7*fmizm\?h zbtfx-% h . -e 

a«IS-*BBK-CMJgLfc«) t=**>*T. »AStc 
^TyflaBB^SaCLhtf)* yr7-tRje$-ti-l.C: 

[0035] ^Hjcoffi^ry^^ii. jSMK<t)« 

[0036] JJEOH3t*tt"«l^iKjHFTy3Rft 
Wi. ( 1 ) T^^ilStO-CftO. z*<0~3 

Q0<r>®&ifobLX'&hi\h. itz. mM*i)yJ*7 

[0037] **^K4H l ry»S#Hi, XtvMgtt 

*>*»*7y**fltt, y^, t#tcw x*x 7 
^K^ryjMftWi-toai-ctflOT^rttT****. 



•'(8) 0 0 0- 
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[0038] *m&m&4 xmingfrf- 

a#. ifcgfcjetT. «ws3wt**t*t«T**. 
hh* ( i ) Tftdfi^mH^ryjiyikfltt. #a-cffl 

oam**. us*. a«, smoasL a y?m.. 4 

s^fcLTtt, XftTTyjMMKiO. 5-20%, * 
liO. 1-99. 5X. *MSfflliO~8 0%#»4L 

[00393 **w>*»tt-f y?vu. >mmit. 
3Ltix*x%&. 4*. 4y?<nmm±. smm 

'J3-/K x'Xfl/y/'j3-^, b'jxf-uy^'jD 
-/k sKl/xf-uy^ya-yk rntri^y^ya- 
/k .-K'J roew y^'J3-;k 1. 
-;k ^'J-fe'jy. f-*^'j3-/MSW)#«BT/l'3-/U 
M. xjrWf) 3-;P^yx^x-r;k xf-vy 
^"U 3-;^/7'f-^x— f;p, ^x^y^'J 3-/t- 
^/yf-ypx— r;k yroeuy/y 3-;^/xf- 
floc-f/k h 'J xf-W-y/ >J 3-/1,* J * f-zlx-f- 

/n&^fir/i^-nx-f/Mi, r-fchy, x+ivx. 

i-)^-trhym<Oirhym. N, N-i^-f/l'jfc/l'ATS 
h\ N , N-xXf-/WvkkTS h\ N, N-^f-ZU 
7-fchTSl*«sa>751«SL 2-enl/K>\ N-^f- 
2 - to 'J H y. N - t*x/|,- 2 - to 'J H >\ 

i . 3 - i/* 2 - >f s *y y y^co^s^fl: 

m. *?/-/k x?/-/k l-TQAV-;k 2- 

:rn;v-/k i-7*y-/k 2-79;-i\&0)7 
[0040] xmvm&J y^-cti. -r 

tt£r6Lt$-£Sfc#>, 4V?OpH(;i8«x*<#£L 

V^Sfc h 'Jx^y-/I/75^coh Kq*W 
SvSSrfiffflfS^tAmLv^. -eoffifflfiJi. 4y 
?(C*tLT0. 0 0 1~10«ft%gg##aU>. £ 



0. i~i 5£m%nmmu\ 

[004 1 ] a*. *amn#mt4 y?izu. -miz 
&tx. ft*mztix^m«(omm. mus. m 
mmm. m&jun. *u-mbw. m&xv? 

BKSisn. gmjimmi phh&i axamsm 
m. smmhubn. mmm&msBt&zttfx-z 
h. miniimx^&%ix&*ft*j\<?)*® i &4 y?i£. 

«ftt, mm&0>m&. mm. ®*mizmvt:i> 
<r>x'h&. 

[0042] *iiHB«*»tt-f y wmnwt* 
* y-fjyy 4 )\sf-m<?M>\<f\M<r)7 < )V9-X3F& 

■fhztx-m&ztih. zoxozwrnztitzmin 

[0043] 

s * { . *%.mmT<?>9mmizm&zti& t o-«4«r 

v\ =5r*>, rft^ui ( ) SrijR^fc-riW^TVJR 
Smj fcti, ffii^ ( ) ?«S*i*fc£tofcftk£< 

[0044] £i$.mi 

mm. &mt&m#it:Km&£.. r-vyi 1 

1. 6SPat^a. a' -v^ao-p-^UyTOg? 
2:^At. gSiiS\TT\ 1 0 0'C4T1|D»L, 3B§H 

j«tfL^. §^>K2oox;4t'SD^U2oii#ia«#t 

/c. a^*!7^ 9 0-C4T-^fflUT. 1 5%ffttV- 
^2 3 0«taoiT«tf tfe. »Eft, Tmomzft 

wi&i. $&*i&&*zi}\iz.x&m&itz. mmxsi 

T. ftfcWWcfcffn. miia«S:Ht£U^tt. JEST, 
«ffiLT*aR^Txyy$:|^L^|:^i|53 (a) (ft 

1 1 ) T-^^ixs^SKr s y®m 0 o»*»fe. c: 

O^S^T 5 y®$k<?>7 s >S« ( iSSSRK-*»i8 

ft) tttfeLfcfc£*, 0. 65^4/1 OOgT'* 

0. fifi¥ft)^HFfi(i88 0T'J>-?^. 

[0045] 

[ftll] 
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(a) 



[0046] £J£0!I2 

*5 0 0g&i9 6%ISK3 2. 5ff^fi«%«:. 
1 T»fc35*ft7 S >Wk 5 0 S5£ . 5 0 WFTjlI* 
T. lOOX^T-Mfe 

BBlSftU:. **>a. 2 0X:fc&fflU HBfeSriPja 



U Jfe*"Cat»LT. TIES ( b ) (ft 1 2 > 

3 F*3#?fittl04 0T > *>->£. 
[0047] 
[ftl2] 



<b) 



[0048] 90101 1 : ft£ft ( c ) 

*50Sff, 35%JaK7. 585fc. MtHlTH^ft^ 
3§rg«7$>1Ma5SB*lo£T. 10*CJaTCfc»L 

i oxaart- 2 0 gsmst?- h y 1 3 . 

3«*STL2l*IB«ffU ^7tSV»0. 5&£ 

'jwi. 4«^)»aic. rK8. 4S£flni 1 oxaa 

TfcHttl L-T * -y ry-mm bite. Z(D/>v7y-® 



». &&LT#feS]ftl 1. 2«£»fc. £OBIft£, 
.I*.ft£fe(c) (ftl 3) ZiMttt&nttT 

*/mmvhr>tz. Rft**«)*+T^)«c<B*i![«i 

5 1 1 nmT&ort:. 
[0049] 
[ftl 3] 



Q-C^-Q-C^-^-CH.-Q-CHj-Q" 



(c) 



[0050] -<fV?0NK 
TKC^f ffl«T. -E-n-encOft^j^S^lBS*. 

ittwvjRfta ( c > 

i^xf-i/y^ya-A, 
N-^^-2-tny Y> 

x7hry^-BJc-35v (*wxtts?) am 
*ofcn, ( a ) mmm : o. ( b > H^ttspcB : 

O. (C) i&fefcttiffl : ©. (D) -f y?<0&#$Jttt 
iP«:CX T*0AffT*-»fc. 

[ 0 0 5 1 ] $r*j. zwrnsntmismt-mnm 1 ) 

vmm: ovmi oo~so% 



?IS0. 4 5 5^D>-<r)r7o>-7-f;l/^--C1F3iL-C 

3% 
30% 
1 0% 
57% 

(a) H&iHi : %&mzwmBf$.zit. »&m* 

•&*sft«tfRftCttl$*&L : O 
****B£^ : x 

awe. *z-mmtmmik. mmm 

SrJHv*. ED^iftg (ODtt) fc«6U W* 
:0. OD<I#8 0~7 0%: CX 



(?l 0))0 0-186227 (P200 0-18JL8 



OD<g*<7 0~5 0% 

(c) mmB®:*-t/>yx-Fx—7- (xtfu, 

ODffi*<l 0 0^8 0% 
OD€A<7 0-5 0%: 

(d) 4 >9m&§&&mm mm 4 oxrc3 * 

[0052] 281012 :ft*ft(d) i&8£bt&T& 
5r#&7 S yttttt 5 SRSriD^. T . 1 OTJiaTteHHP L 

tz. i ox:ott*2 o%ffiSK^ h v *u>*mm 1 3 . 
3«£«tl2«*hhw*u */u7r$yKo. 5g&£ 



:A. ODfi*<5 0%*ll : X 
9J=J=Stt (ODM) £S3£U ^JfetWfE^^To^. 

:0. ODfi*<8 0-7 0%: O. 
A, ODmti<5 0%m :x 

HK18. 4&itallOK:WFlZl§%!LX*JvT 

y-mmtitz. zofi -vry-mm^ io*cwt 
t\ B^e^r^jK?- mra*>»tTSD^2B$sjatf l 

97^-fcJ:»)#«fLfclS*. ft** (d) <ftl4) 

[00531 
[ftl4] 



0-CH,-<>CH 2 -(5_cH J -<>CH I -£)T* 




[0 0 54] "f^aSH! 

TiEfcsrftaafcT. *ft«u&ft*ftfc»*i8»$ 

WFFTVXm* ( d ) 
N-^f-;i/-2-toy 

• «fttOWi 

mm 1 KEiw>*aT, ±fe^ *m\.*mmm 

£ff -5/c. ( A ) BtfciM : @, ( B ) 

tt»oi:o. (c) mm.mm:©. (dm^?^ 

[00 551HJIW3 :ft**(f ) £±jfcftfc-*-|>ii5 
»TS >«»3««rjDiT»»S*fclSI. E$&7 h U 

*m. 6«*jii£-c» 1 oxyaTwwaiw:. iox: 

12TFT. lBfflfrWTlOHffltearFLfc. 24HR 

fcLfc. Mtofc5 0». *&ft7M)«7A0. 8SBOig 
TlSft** ( e ) {ft 1 5 ) 5 . 9g5$rjDi 1 0 

-mm**. ior«TT, fltEi^/*tt*iim*it 



it, 7LS0. 4 5S^nyo-f7oy7^yU^-T'iPj§ 

3% 
3 0% 
1 0% 
5 7% 

i«a*^oTh^97^-(cJ:0»ffW:tS*. ft** 
( f ) (ft 1 5 ) i±&#b+l*1ifr7V'3Hm-Ct> 

[0056] 
[ftl5] 



(f) 



(& 1))00-186227 (P2 0 0 0-18JL8 



[0 0 57] • 4 >?cr)ffl$l 

USttTTYJkm ( f ) 

&n->t:, z^msk. (a) mum ■. @. <b> 
ttfFffi:©. (o mmmrn-.©. {t»4>?<?>& 

[00 58] HM0!|4~23 

Uteffl i - 3 o»^7y'Sftfi*>£js*s£ 1 1« 
i ( a i ~ 5 ) tsutfH^/ 

IBfcBfc^JftLfc. ^lfcfcOT. y 1 \m*<r> 
DOfll&S-^U y-y* liT S /SOjlitejjrf. 4 



ihfl&O. 4 5 5^oyc7)r7ay7-f;l'^-T1PjS 

3% 
3 0% 
1 0% 
57% 

fiJWt=**flW3cjettt:flHifct^)i:=fl:ofc. 12 
[0059] 

[an 
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[«2] 
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[00623 
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